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STUDY COMPLIANCE AND CERTIFICATION

The described study was conducted in compliance with the Good Laboratory Practice regulations
as set forth in the Environmental Protection Agency (EPA - TSCA), Title 40 of the U.8. Code of
Federal Regulations Part 792 and the Organisation for Economic Cooperation and Development

(OECD) Principles of Good Laboratory Practice, ENV/MC/CHEM (98) 17 with any applicable

- amendments. There were no significant deviations from the aforementioned regulations or the

signed protocol that wonld affect the integrity of the study or the interpretation of the test resujts,
except that the control substances were not fully characterized. The raw data have been reviewed
by the Study Director, who certifies that the evaluation of the test article as presented herein
represents an appropriate conclusion within the context of the study design and evaluation

criteria. All test and control results in this report are supported by an experimental data record
and this record has hecn reviewed by the Study Director.

Study Director:

{1-3-99 ,
Michael 8. Mecchi, MS Study Completion Date
Genetic and Cellular Toxicology
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ABSTRACT

. The objective of this study was to cvaluate the test articlé, Dimethylamino ethylazide (DMAZ),

for the ability to induce reverse mutations either in the presence or absence of mammalian
microsomal enzymes at 1) the histidine locus in the genome of several strains of Salmonella
typhimurium and at 2) the tryptophan locus of Escherichia coli strain WP2uvrA.

The doses tested in the mutagchicity assay wete selected based on the results of a dose

rangefinding assay using tester strains TA100 and WP2uvrA and ten doses of fest article ranging

from 6.67 to 5,000 ug per plate, one plate per dose, beth in the presence and absence of 89 mix.

The tester-strains-used in the mutagenicity assay were Salmonella typhinuurium tester strains
TA98,TA1 100, TA1535, TA1537 and Escherichia coli fester strain WP2uvrA. ‘The assay was
conductedin bofir the presence and absence of 89 mix along with concurrent vehicle and positive
conirols using three plates per dose, The doses tested with the Salmonella tester strains were
5,000, 1,000, 333, 100, 33.3, and 10.0 ug per plate in the presence of §9 mix and §,000, 3,330,
1,000, 333, 100, and 33.3 ug per piate in the absence of 89 mix. The doses tested with tester
strain WP2iwrA were 5,000, 3, 330, 1,000, 333, 100, and 33.3 pg per plate both in the presence

and absence of §9 mix. The resulis of the mmal mutagenicity assay were confirmed in an
independent experiment.

The results of the Salmonella-Escherichia colifMammalian-Microsome Reverse Mutation Assay

- with a Confirmatory Assay indicate that under the conditions of this study, US Army Center for

Health Promotion and Preventive Medicine's test article, Dimethylamino ethylazide (DMAZ),

ositive increases in the mean number of revertants per plate with tester strain TA100

in both the p scncé (5.2-fold and 6.6-fold) and absence (7.8-fold and 6.6-fold) of microsomal

enzymes prepared from Aroclor™-induced rat liver (S9), and with tester strain TA1S35:in both

the presence (32.6-fold and 24.7-foid) and absence (41.8-fold and 41.3.-fold) of microsomal

enzymes prepared from Aroclor™-induced rat liver ($9). No positive increases were observed
with any of the remammg tcster strain/activation condition cmbxnanons

. | | 3 50 ReW
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STUDY INFORMATION

Sponsor
Us Army Ccnter for Health Promonon and Preventive Medicine

Test Article
Spensor’s Identification: Dlmethylammo ethylazide (DMAZ)
: -Dimethyl-2-Azidoethylamine, CAS # 86147-04-8
1.-15686, Lot 10865?P14C'5
Date Received: 04/28/99 and (9/14/99
Physical Description: transparent colorless hquid
~ Storage Coaditions: room temperature

ASsay Information :
Type of Assay: Salmonella-Escherichia colilMammalian- Microsome Reverse Mutation Assay
with a Confirmatory Assay
Protocol No.: 4090ECD, Edition 1
Covance Study No.: 20517-0-4090ECD

Study Dates
Initiation Date: 08/12/99
Experimental Start Date: 08/18/99
" Experimental Termination Date: 09/20/99

Supervisory Personnel N
Study Director: Michael 8. Mecchi, MS
Laboratory Supervisor: Carlos E. Orantes, BS

OBJECTIVE
The bbjectiva of this study was to evaluate the test article and/or its metabolites for their ability -
to inducc reverse mutations either in the presence or absence of mammalian microsomal enzymes
at 1) the histidine locus in the genome of several strains of Sa/monella typhimurium and at 2) the
Aryptophan locus of Escherichia coli strain WP2uwrA. The assay design was based on OECD
Guideline 471/472, updated and adOpted' July, 21, 1997,

TEST SYSTEM RATIONALE

' ’I’he Sa!mone!la/Mammahan-mxcx osome reverse mutation assay detects pomt mutations, both

frameshifts and/or base pair substitutions. ‘The strains of Salmonelia typhimurium used in this
assay are histidine auxotrophs by virlue of conditionally lethal mutations in their histidine

T

e 8+LLG56498a Csat0 5%d WOJ30d AW¥B SN epE G0

g0 80 RBUW



[

Covance 20517-0-4090ECD

operon, When these histidine-dependent cells (his-) are exposed to the test article and grown
under selective conditions (minimal media with a trace amount of histidine) only those cells .-
which revert to histidine independence {(his+) are able to form colonies. The trace amount of

~ histidine in the media allows ail the plated bacteria to undergo a few cel} divisions, which is
essential for mutagenesis to be fully expressed. The Ais+ revertants are readily discernable as
colonies against the limited background growth of the his- cells. By utilizing several different
tester strains, both base pair substitution mutations and frameshift mutations can be detected.
The Ames Test has been shown to be a sensitive, rapid and accurate indicator of the rautagentc
activity of many matmals mcludmg a wide range of chemical classes.

The Escherichz’a coli WPZuwrA reverse mutation assay detects point mutations, speciﬁcally base
pair substitutions. The Escherichia coli tester strain WP2uvrA used in this assay is a tryptophan
auxotroph (¢7p~) by virtue of a conditionally lethal mutation at a site which blocks a step of
iryptophan biosynthesis prior to the formation of anthranilic acid. Since the target site for frue
back mutation is an ochre nonsense mutation, tryptophan-independent revertants (trp+) can arise
cither by a base change at the site of the original alteration or by suppression by specific
. suppressor mutations at a sccond site in tRNA genes (Brusick e al., 1980). When the
~ tryptophan-dependent cells (t7p-) are exposed to the test article and grown under selective
conditions {minimal media with a trace amount of tryptophan) enly those cells which revert to
tryptophan independence (trp+) arc abie to forrm colonies. The trace amount of tryptophan in the
media allows all the plated bacteria to undergo a few cell divisions, which is eseential for
mutagenesis to be fully expressed. The trp+ revertants are readily discemnable as colonies against
the limited background growth of the frp- cells. While the #rp reversion system responds to most
alkylating agents, base-analog mutagens and certain metals (i.e. soluble chromates), ﬁ'amcshxﬁ
mutagens would not be expected to be detected by this system.

- MATERIALS AND METHODS

The experimental materials, methods and procedures are based on those described by Ames
et al., (1975) and Green and Muricl {1976). The assay design is based on the OECD Guideline
471/472, updated and adopted July, 21, 199’? :

Test System

Salmonelta typhimurium. The tester strains used were the Safmonella !yphzmurmm histidine
auxotrophs TA98, TA100, TA1535, and TA1537 as described by Ames et af,, (1975). The tester
strains in use at Covance were received directly from Dr. Bruce Ames, Department of
onchcmxstry, University of California, Berkeley. The specific gcnotypes of these straing are
shown in the following table.

vl G2 LG86952 "91g S3d W0J3AM AwWEE SR
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Tester Strain Genotypes

Histidine Mutation Additional Mutations
hisG46  hisC3076  hisD3052 LPS Repair R Factor
TAIS35 TA1837 - - ra B -
‘TA100 TA98 _rfa uvrB +

In addition to a mutation in the histidine operon, the tester strains contain two additional

_ mitations which enhance their sensitivity to some mutagenic compounds. The »fa wall mutation
results in the loss of one of the enzymes responsible for the synthesis of part of the
lipopolysaccharide barrier that forms the surface of the bacterial cell wall. The resulting cell wall
deficiency increases permeability to certain classes of chemicals such as those containing large
ring systems (i.¢. benzo[a]pyrene) that would otherwise be excluded by a normal intact cell wall.

The second mutation, a deletion of the uwrB gene, results in a deficient DNA excision repair
system which greatly ephances the sensitivity of these strains to some mutagens. Since the wvrB
deletion extends through the bio gene, all of the tester strains containing this deletion require the
v;tamm biotin for growth.

Strains TA98 and TA100 also contain the R-factor plasmid, PKM101, which further increases
the sensitivily of these strains to some mutagens. The mechanism by which this plasmid
increases sensitivity to mutagens has been suggested to be by medifying an existing bactenal
DNA repair polymerase complf.:x involved with the mismatch-repair process.

'Tcster strains TA98 and TA1537 are reverted from histidine dependcnce {auxotrophy) to
~ histidine independence (prototrophy) by frameshift mutagens, Tester strain TA1535 is reverted
by base substitution mutagens and TA100 is reverted by mutagens whrch cause both frameshifts

- and base substitutions.

_ Eschen‘chia coli. The tester strain used was the tryptophan auxotroph WP2uvrA as described by
Green and Munel (1976).. The tester strain in use at Covance was received from The National
Collection of Industrial Bacteria, Torrey Research Station, Scotland (United Kingdom).

In addition to a mutation in the tryptophan operon, the tester strain contains a uvrA DNA repait
deficiency which enhances its sensitivity to some mutagenic compounds. This deficiency allows
the strain to show enhanced mutability since the uvrA repair system would normally act to
remove the damaged part of the DNA molecule and accurately repair it afterwards. '

Tester strain WP2uvrA is reveried from try;itophan dependence (auxotrophy) to tryptophan
independence {prototrophy) by base substitution mutagens.

" H Rl
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Frozen Permanent Stocks. Frozen permanent stocks of the tester strains were prepared by
growing fresh overnight cultures, adding dimethylsulfoxide (DMSO, 0.09 mL/ml of culture) end
freczing small aliguots (0.5-1.5 mL) at <-70°C.

Master Plates. Master plates of the tester strains were prepared by streaking each tester strain
from 2 frozen permanent stock onto minimal agar appropsiately supplemented with 1) for
‘Salmonella typhimurium, an excess of histidine, and biotin, and for tester sirains TA98 and
TA100, ampicillin (25 pg/mL), to ensure the stable maintenance of the pKM101 plasmid; and
2} for Escherichia coli, an excess of tryptophan. Tester strain master plates were stored at -
5+3°C. :

Inoculation of Overnight Cu!tnres. 0vem1ght cutures forusein all testing procedures were
inoculated by transferring a colony from the appropriate master plate {o 2 flask containing culture
medium. Inoculated flasks were placed in a shaker/incubator which was programmed to begm

. operation (shaking, 125 £ 25 rpm; incubation, 37 & 2°C) so that the overnight cultures were in
log phase or iate log phase when turbidity monitoring began.

Harvest of Overnight Cultures. To ensure that cultures were harvested in late log phase, the
length of incubation was determined by spectropholomelric monitoring of culture turbidity. -
Cultures were harvested once a predetermined turbidity was reached as determined by a percent
transmittance (%T) reading on a spectrophotometer. This target turbidity ensured that cultures
had reached a density of at least 0.5 X 10 cells per mL and that the cultures have not overgrown.
Overgrown (stationary) eulturcs may exhibit decreased sensitivity to some mutagens. Cultures
were removed from incubation when the target %7T was reached and were placed at $ + 3°C.

Confirmation of Tester Strain Genotype. Tester strain cultures were checked for the following
genetic markers on the day of their use in the mutagenicity assay.

rfa Wall Mutation, For the Safmonella typhimurium tester strain cultures, the presence of the
rfa wall mutation was confirmed by demonstration of the sensitivity of the culture to erystal
violet. An aliquot of an overnight culture of cach strain was overlaid onto plates confaining
selective media and an antibictic sensitivity disk containing 10 ug of erystal violet was added,
Sensitivity was demonstrated by inhibition of bacterial gmwth in a 20ne immediately
surrounding the disk.

pKM101 Plasmid. Thc presence of the pKM101 plasmid was confirmed for the appropriate
tester strain cultures by demonstration of resistance to ampicillin. An aliquot of an overnight
culture of each strain was overlaid onto plates containing selective media and an antibiotic
sensitivity disk containing ampicillin was added. Resistance was demonstrated by bactenal
growth in the zone immediately surrounding the disk.

-10 -

| F g ~ew
- B/ L0GEASE A1l SHd WDO3OH AWHY 8N egge 80 an &

e T T T




Covanee 20517-0-4090ECD

Characteristic Namber of Spontaseous Revertants. The mumber of spontancotis revertants

© per plate in the vehicle controls that is characteristic of the respective strains was demonstrated -

by plating 100 uL aquuots of the cuiture along with the appropriatc vehicle-on selective media.

Culturmg Broth., The broth used to grow overnight cultures of the tester strains was
Vogel-Bonner salt solution (Vogel and Bonner, 1956) supplementcd with 2.5% (wfv) Oxoid
Nutrient Broth No. 2 (dry powder)

Agar Plates. Bottom agar (25 mL per 15 x 100 mm petri dish) was Vogel-Bonner minimal |
medium E (Voge! and Bonner, 1956), supp}emented with 1,5% (wfv} agar and 0.2% (w/v)
glucose. .

Overlay Agar for Selection of Revertants, Top (ovcrléy) agar was prepared with 0.7% agar
(w/v) and 0.5% NaCl (w/v) and was supplemented with 10 mL of 1) 0.5 mM histidine/biotin
solution per 100 mL agar for selection of histidine revertants, or 2) 0.5 mM tryptophan solution

~per 100 mL of agar for selection of tryptophan revertants. When $9 mix was required, 2.0 mL of

the supplemented top agar was used in the overlay. However, when 89 mix was not required,
water was added to the supplemented top agar (0.5 mL of water per 2 L of supplemented top
agar) and the resulting 2.5 mL of diluted supplemented lop agar was used for the overlay. This
ditution ensured that the final top agar and amino acid supplement concentrations remained the
same both in the presence and absence of 89 mix.

- Test Article

The Sponsor was résponsxble for the determination of the test article stability and the test aruc!e

: charactenstxcs as defined in the GLP regulations.

Control Artmlee

Vehicle Controls, Vehicle controls were plated for all tester strams both in the presence and
abscnce of $9'mix. The vehicle conirol was plated, vsing 2 50 uL aliquot of vehicle (equal to the
maximum aliquot of test article ditution plated), along with a 100 uL aliquot of the appropriate

tester strain and a 500 uL aliquot of $9 mix (when necessary), on selective agar.

21

Positive Controls. The combinations of positive controls, activation condition and tester strains

‘plated concurrently with the assay are indicated in the following table.
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Positive Controls

Tester Strain 89 Mix__ Positive Control —_Conc, per Plate
TA98 + benzo[alpyrene 2.5 pg
TA98 - 2:nitrofluorene _ 1.0 ug
TA100 o+ Z-aminoanthracerie 2.5 ug
TA100 - sodium azide , 2.0 ng
TA1535 + 2-aminoanthracenc 2.5 ug
TA153S - sodium azide 20 ug,
TA1537 + 2-aminoanthracene 2.5 ug
TA1537 - ICR-191 ' . 2.0upng
WPIuwrA + - 2-aminoanthracenc 25 0 ug
WP2uvrA - __ A-nifroquinoline-N-oxide 1O0pg

The sources and grades of the positive control articies aru as follows:

benzo[alpyrene (CAS #50-32-8), Sigma Chemical Co., purity »98%
2-aminoanthracene (CAS #5613-13-8), Sigma Chemical Co., punity 297%
2-nitrofluorene (CAS #607-57-8), Aldrich Chemical Co., 298%

sodium azide (CAS #26628-22-8), Sigtna Chemical Co., purity 298%

ICR-191 (CAS #1707-45-0), Sigma Chemical Co., punty 298%
4-n1troqumolane-N»ox1dc (CAS #56-57-5), Sigma Chemlcal Co., purity 299%.

Sterility Controls The most concentrated test article dilution was checked for stennty by
plating a 50 ul. aliguot (the same volume used in the assay) on selective agar. The S9 mix was
checked for sterility by plating 0.5 mL on selective agar. '

59 Metabohc Actzvation System :

- 89 Homogenate. Liver microsomal enzymes (SS homogenate) were purchased from Molccu!ar
Toxicology, Inc., Batch 0972 (42.8 mg of protein per mL). The homogenate was prepared from
male Spraguc-Dawlcy rats that had becn injected (i.p.) with Aroclor™ 1254 (200 mg per mL in

com oil) at 500 mg/kg as described by Ames et al., (1975).

S9 Mix. The 89 mix was prepared immediately prior 10 its use in any experimental procedure.
The S9 mix contained the components indicated in the following table.

212
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S$9 Mix Components

_Cotnponent Amount
H,O _ _ 0.70 mL
IM NaH,PO,/Na,HPO,,pH 7.4 0.10mL
0.25M Glucose-6-phosphate 0.02 mL

0.10M NADP 0.04 mL
0.825M KCV/0.2M mgCl, 0.04 mL
S9 Homogenate - 0.10mL
1.00 mL
Dose Rangefinding Assay

The growth inhibitory effcet (cytdtoxncity} of the test article to the test system was detcrrmncd in
order to allow the selection of appropriate doses to be fested in the mutagenicity assay.

Design. The dose rangefinding assay was performed using tester strains TA100 and WP2uvrA
both in the presence and absence of 89 mix. Ten doses of test article were tested at one plate per

dose. The test article was checkcd for cytotox:c:ty up to a maximum concentration of 5 mg per
plate.

Rationale. The cytotoxicity of the test article observed on tester strain TA100 is generally
representative of that observed on the other Salmonella typhimurium tester strains and because of
the comparatively high number of spontaneous revertants per plate observed with this straip,
gradations of cytotoxicity can be readily discemed from routine experimental variation. The
Escherichia coli tester strain WP2uvrA does not possess the 17z wall mutation that the
Salmonella typhimurium strains have and thus, a different range of cytotoxicity may be observed.
Also, the cytotoxicity induced by a test article in the presence of 89 mix may vary greatly from
that observed in the absence of 89 mix. Thercfore, this would require that different test article
dose ranges be tested in the mutagenicity assay based on the presence or absence of the 89 mx.

Evaluation of the Dose Rangeﬂndmg Assay, Cytotoxicity is detectablc as a decrease in the

number of revertant colonies per plate and/or by a thinning or dlsappcarancc of the bactenal
background lawn.

‘Selection of the Maximum Dose for the Mutagemcnty Assay. Since no cytotoxicity was

observed in the dose rangefinding assay, the highest dose level of test article used in thc
mutagenicity assay was the same as that tested in the rangefinding assay.

Mutagenicity Assay

Design, The assay was performed using tester strains TA98, TA100, TAI 535, TA] 537 and

WP2uvrA both in the prescnce and absence of $9 mix along with the appropriate vehicle and
positive controls. The doses of test article were selected based on the results of the dose

13-
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- rangefinding assay. The results of the initial mutagenicity assay were conﬁrmed in an
independent experiment.

Frequency and Route of Administration. The tester strains were exposed to the test article via
the plate incorporation methodology originaily described by Ames et al., (1975) and Maron and
Ames (1983). This methodology has been shown to detect a wide range of classes of chemical
mutagens. In the plate incorporation methodelogy, the test article, the tester strain and the 89
mix (Whete appropriate) were combined in molten agar which was overlaid onto a minimal agar

- plate. Following incubation, revertant colonics were counted. All doses of the test article, the
vehicle controls and the positive controls were plated in triplicate,

Plating Procedures
. These procedures were used in both the dose rangefinding assay and the mutagenicity assay.

- Bach plate was labcled with a code which identified the test atticle, test phase, tester strain,
activation condition and dose level. The S9 mix and dilutions of the test article were prepared
‘immediately pnor to their use.

When $9 mix was not required, 100 pL of tester strain and 50 pL of vehicle or test article dose
were added to 2.5 mL of molten selective top agar (maintained at 45 & 2°C). When 89 mix was
required, SO0 uL of 89 mix, 100 pL of tester strain and 50 pL of vehicle or test article dose were
added to 2.0 mL of molten selective top agar. After the required components had been added, the
mixture was vortexed and overlaid onto the surface of 25 mL of minimal bottom agar contamed
in a 15 x 100 mm petri dish. Afer the overlay had solidified, the plates were inverted and
incubated for 52 + 4 hr at 37 + 2°C. Positive contro! articles were plated using a 50 L platmg

- aliquot

Scoring the Plates

Plates which were not evaluated immediately followmg thc mcubation period were held at

5 & 3°C until such time that colony countmg and bacterial background lawn evaluation could
take place.

Bacteria) Background Lawn Evaluation. The condition of the hacterial background jawn was
evaluated both macroscopically and microscopically {using a dissecting microscope) for
indications of cytotoxicity and test article precipitate. Evidence of cytoloxicity was scored .
‘relative to the vehicle control plate and was recorded along with the revertant counts for all plates
. at that dose level. Lawns were scored as 1) normal, 2) slightly reduced, 3) moderately reduced,
4) extremely reduced, 5) absent, or 6) obscured by precipitate. If present on the plates,
' macroseopic precipitate was scored as slight, moderate or heavy.

14-
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Counting. Revertant Colonies. The number of revertant colonies per plate for the vehicle

‘controls and all plates containing test article were counted manually. The number of revettant

colonies per plate for the positive controls were counted by automated colony counter.
DATA

Data Presentation

- For all replicate platings, the mean reveriants per plate and the standard deviation were

at’

calculated. The results of these calculations are presented in tabular form in the Data Tables
section of this report. Thc histonical contro) data are presented afler the data tables.

~ Assay Acceptance Cntena

Before assay data were evaluated, the criteria for a valid assay had to be met. The following
criteria were used to determine a valid assay: : :

Tester Strain Integrity, B
rfa Wall Mutation. To demonstrate the presence of the rfa wall mutation, Salmonella
typhimurium tester strain cultures exhibited sensitivity to crystal violet.

pKMl(H Plasmid. To demonstrate the presence of the PKM101 plasmid, cultures of the
appropriate tester strains exhibited resistance to ampicillin. :

Characteristic Number of Spontaneous Revertants. To demonstrate the requirement for

histidine or tryptophan, the tesier strain cultures exhibited a characteristic number-of

spontancous revertants per plate when plated along with the vchicle under selective conditions,
- The acceptable ranges for the mean vehicle controls were as follows:

60

TA9S . 8 -

TAI0 60 - 240
TA1535 4. 45
TA1537 3 - 25
WP2uwrA - 5 - 40

Tester Strain Culture Density, To demonstrate that appropriafe numbers of bacteria are plated,
the density of tester strain cultures were greater than or equal to 0.5 x 10° bacteria per mL and/or

- had reached a target level of turbidity demonstrated to produce cultures w;th a density greater
than or equal to 0.5 x 10° bacteria per mL.

Positive Control Values in the Absence of $9 Mix. To demonstrate that the fester strains were
capable of identifying a mutagen, the mean value of a positive control for a respective tester

15
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strain exhibited at least a 3-:&51& increase over the mean value of the vehicle control for that
strain.

Positive Control Values in the Presence of 89 Mix (S9 Mix Integrity). To demonstrate that
the 89 mix was capable of metabolizing a promutagen to its mutagenic form(s), the mean value
of the positive control for a respective tester strain in the presence of the 89 mix exhibited at
least a 3-fold increase over the mean valuc of the vehicle control for that strain.

An acceptable positive control in the presence of 89 mix for a specific strain was evaluated as

_having demonstrated both the integrity of the 89 mix and the ab:hry of the tester strain to detect a |
mutagen.

Cytotoxicity. A minimum, of threc non-toxic doses were required to evaluate assay data.

Assay Ev::luatmn Criteria

Once the criteria for a valid assay had been met, responses observc-d it the assay were evaluated
as follows:

Tester Strain_s TA9S8, TA100, and WP2uvrA. For a test article to be congidered positive, it had
to produce at least a 2-fold increase in the mean revertants per plate of at least one of these tester
strains aver the mean revertants per plate of the appropriate vehicle control, This increase in the
mean number of revertants per plate had to be accompanied by a dose response to increasing
concentrations of the test article.

Tester Strains TA1535 and TA] 537, For a test article to be considered positive, it had to
- produce at least a 3-fold increase in the mean revertants per plate of at least one of these tester
strains over the mean revertants per plate of the appropriate vehicle control, This increase in the

- mean number of revertants per plate had to be accompanied by a dose responss to mcreasmg
_ concentrations of the test article.

RESULTS

Test Articie Handling

In solubslity testing, the test article formed a solution in water at 2 concentranon of 99.7 mg,lmL
The test article also formed a solution in DMSO at a concentration of 99.5 mg/mL. Water
{Quality Biological, Inc., Lot No. 708008) was selected as the vehicle for this study. At 100 mg
per mL, which was the most concentrated stock dilution prepared for the mutagenicity assay, the
test article formed a transparent colorless solution. The test article remained a solution in all
succeeding dilutions prepared for the mutagenicity assay.

<16 -
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Dose Rangefinding Assay

Doses tested in the mutagenicity assay were selected based on the resuits of the dose
rangefinding assay conducted on the test article using tester straing TA100 and WP2uvrA in both
the presence and absence of S9 mix with one plate per dose. Ten doscs of test article, from 6.67
to 5,000 ug per plate, were tested and the results are presented in Tables 1 and 2. These data
were generated in Experiment 20517-A1. No cytotoxicity was observed in either the presence or
absence of 89 mix as evidenced by no decrease in the number of revertants per plate and a

“normal background lawn.

Mutagenicity Assay
The mutagenicity assay resuits for Dimethylamino ethylazide (DMAZ) are presentcd in Tables 3

. through 8. -These data were generated in Expeniments 20517-B1 and 20517-C1. The data are

presented as individual plate counts (Tables 3, 5, 6, and 8) and as mean revertants per plate
standard deviation (Tables 4, 5, 7, and 8) for each treatment and control group.

The results of the dose rangefinding study were used to select the doses tested in the
mutagenicity assay. The doses tested with the Sa/monella tester strains were 5,000, 1,000, 333,
100, 33.3, and 10.0 g per plate in the presence of 89 mix and 5,000, 3,330, 1,000, 333, 100, and
33.3 ng per plate in the absence of S92 mix. The doses tested with tester strain WP2uvrA were

5,000, 3,330, 1,000, 333, 100, and 33.3 ug per plate both in the presence and absence of S9 mix.

In the mmal mutagenicity assay (Ex;:enment 20517-R1, Tables 3, 4, and 5), all data were
acceptable and positive increases in the mean number of revertants per plate were observed with
tester strain TA100 in the presence (5.2-fold) and absence (7.8-fold) of S9 mix, and with tester

“strain TA1535 in the presence (32.6-fold) and absence (41.8-fold) of S9 mix. No positive

increases were observed with any of the remaining tester strain/activation condmon
combinations.

In the confimmatory assay (Experiment 20517-C1, Tables 6, 7, and 8), all data wete acceptable
and positive increases in the mean number of revertants per plate were observed with tester strain

- TA100 in the presence (6.6-fold) and absence (6.6-fold) of 89 mix, and with tester strain TA1535

in the presence {24.7-fold) and absence (41.3-fold) of 39 mix, No positive increases were

observed with any of the remaining tester strain/activation condition combinations. -

All criteria for a valid smdy were met,

CONCLUSION

“The results of the Salmonella-Escherichia coliMammalian-Microsome Reverse Mutation Assay

with 2 Confirmatory Assay indicate that under the conditions of this study, US Anmy Center for
Health Promotion and Preventive Medicine's test article, Dimethylamino ethylazide (DMAZ),

- did cause positive increases in the mean namber of revertants per plate with tester strain TA100

-17-

egE:B0 90 60 REW



g1'd : 8#LL8868882 *u1d S%8d WOD3IAN AWAH SN

Covance 20517-04090ECD

in both the presence (5.2-fold and 6.6-fold) and absence (7.8-fold and 6.6-fold) of microsomal
enzymes prepared from Aroclor™-induced rat liver (S9), and with tester strain TA1535 in both
the presence (32.6-fold and 24.7-fold) and absence (41.8-fold and 41.3.-fold) of microsomal
enzymes prepared from Aroclor™-induced rat liver (S9). No positive increases were observed
with any of the remaining tester strain/activation condition combinations.

RECORDS TO BE MAINTAINED

All raw data, documentatlon records, the protocol, and the final report generated as a rcsult of

this study will be archived in the storage facilities of Covance-Viemma for at least one year

following submission of the final report to the Sponsor. After the one year period, the Sponsor ‘
may elect to have the aforementioned materials retained in the storage facilities of - e
...Covance~-Vienna for an additional pcnod of time or sent (0 8 storagc facihty designated by the
Sponsor. : _

REFERENCES

Ames, B.N., McCann, J., and Yamasaki, E., “Methods for detecting carcinogens and mutagens
- with the Saimonel{a/?\damxnahan-Mlcrosc»me Mutagenicity 'I‘est Mutation Research,
- 31:347-364 (1975). : '

Brusick, D.J., Simmon, V.F., Roscnkranz, H.S., Ray, V.A. and Stafford, R.S., “An cvaluation of
- the Escherichia coli WP2 and WP2uvrA reverse mutation assay.” Mutation Research,
76:169-190 {1980).

- Green, M.H.L. and Muriel, W.J,, “Mutagen testing using trp reversion in Escherzckm coli.”
Mutation Research 38:3-32 (1976).

Maron, D.M. and Ames, B., “Revised methods for the Salmonelia Mutagenicity Test” Mutation
Research, 113:173-215 (1983). :

OECD Guideline 471/472, Bacterial Reverse Mutation Test, updated and adopted July 21, 1997

Vogel, H.J. and Bonner, D.M., “Ac'etylomithinaSe of E. coli: Partial punification and some
properties.” J. Biol, Chem. 218:97-106 (1956). :

~18 -

eB8E B0 90 60 REH

— e
M————-—‘——M



Covance 20517-0-4090ECD

n2*d

B8$L2L856962

DATA TABLES
<19
*WIQ S¥d WOD23AAH AWAE SN ' 7988360 90 80 REH




Covance 20517-9-4050ECD

TABLE 1 : DOSE RANGEFINDING ASSAY RESULTS

TEST ARTICLE ID; Dimethylamino ethylazide (DMAZ)
EXPERIMENT 1. 20517-A1

VEHICLE: Water

DATE PLATED: (8-Aug-99

* DATE COUNTED: 22-Aug-9%

TA100 REVERTANTS PER PLATE
WITH §9 WITHOUT §9
, REVERTANTS =~ BACKGROUND REVERTANTS  BACKGROUND
pePLATE - PER LAWN PER LAWN
' PLATE EVALUATION® PLATE EVALUATION®
0.00 (Vehicle, 50 uL) . es i 81 1
Tess Article
6.67 13 C 9 75 t
100 TR 1 101 :
13y 176 1 84 I
66.7 210 : t 86 1
100 264 ' 1 96 1
1 365 _ 1 126 i
667 | 328 1 175 1
1000 138 | 208 i
3330 _ 430 ] 418 1
$000 an i 525 1

124

* Rackground Lawn Evaluation Codes:

.1 = normal ‘ 2 = glighity reduced
4 = extremely reduced 5 = abtent

ap = slight precipitate mp = maderate précipiulc
‘ (requires hand count)

-20 -

8#LL.556952

3 = modemuely reduced
6 = obscured by precipitate
hp = heavy prétipitate
{requires hand count)
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TABLE 2 : DOSE RANGEFINDING ASSAY RESULTS
TEST ARTICLE ID: Dimethylamino ethylazide (DMAZ) -
EXPERIMENT ID: 20517-A1 | DATE PLATED: 18-Aug-99

VEHICLE: Water . | DATE COUNTED: 22-Aug-99

WP2uvrA REVERTANTS PER PLATE

WITH 59 . . WITHOUTS$9
REVERTANTS BACKGROUND REVERTANYS = BACKGROUND
HYPLATE PER LAWN PER LawN,
: : ‘PLATE - EVALUATION®* PLATE EVALUA ON*
0.00 (Vehicle, 50 uL) o i 25 - 1
© Test Anticle
6.67 18 1 © 3 ‘ 1
6.0 24 1 ' 15 t
33 16 U Car i
6.7 31 ' 1 ) | 1
10 20 i 14 1
o 20 ] n !
67 6 1 ' 12 1
1000 12 1 ' 19 1
1330 _ 27 T 16 ' 1
5000 26 1 26 1
* Background Lawn Evaluation Codes: ‘
1 = normal 2 = slightly reduted T 3 = modersiely reduced
4 = exyremely reduced 5 = ghsent ' G = obscured by precipitate
sp = slight precipitute mp = maxiecaie precipitate hp = heavy precipiiate
: (requires hund count) {requires hund count)
-21-

22 -d 8PLLGSE9G2 ‘410 S'9d WOJ30d AWMY sn es5E£:80 90 B0 REW




Covance 20517-0-4090ECD

TABLE 3 : MUTAGENICITY ASSAY RESULTS - INDIVIDUAL PLATE COUNTS

TEST ARTICLE ID: Dimethylamino cthylazide (DMAZ)
EXPERIMENT ID: 20517-B] |

N DATE PLATED: 25-Aug-99 VEHICLE: Water
DATE COUNTED: 30-Aug-99 PLATING ALIQUOT: 50 pi
REVERTANTS PER PLATE S . BACK-
' GROUND
DOSE/PM’I’J}_:'; TA98 TAI0G TA353% TA1537 LAWN®
t.o2 3 1 2 3 ) P2 2
MICROSOMES: RAT LIVER )
VERICLE CONTROL 21 27 R 87 110 112 6 15 18 i 8 7 1
TEST ARTICLE 10.0 ug 3 17 18 151 182 32 T 7 84 $ 7 6 1
333 pg S 20 24 18 180 202 221 18) 128 181 2 4 5 A
10 pug W0 19 23 224 243 225 148 2085 203 1t 2 8 }
333 g 18 27 23 Y 400 362 303 - 245 315 12 15 6 1
1000 ug 25 12 C 37 4N 361 92 207 4 11 10 1.
M0 g 23 190 21 584 524 . 5Q) 536 447 580 5 13 [ 1
POSITIVE CONTROL** . 421 437 402 218 751 B62 88 % 11 . 100 (08 112 ]
MICROSOMES: NONE o
YEHICLE CONTROL w17 28 70 93 38 i 115 4 8 9 1
TEST ARTICLE 133 pg S15 12 12 s 72 %1 16 17 1B i 7 % 1
100  pg 20 24 9 125 105 104 3 28 32 7 7 3 i
333 g 17 16 16 . 127 14} 135 67 84 75 10 2 ] 1
1600 ng 1719 19 232 285 243 173 176 171 6 15 2 |
3330 g 2 1 1 482 373 456 | 437 AT 369 8 7 3 !
5000  pg 12 12 12 617 687 651 466 300 332 6 13 6 1
POSITIVE CONTROL®** 373 158 135 486 452 634 383 500 o647 505 382 4% t
*» TASS benzofalpyrene 2.5 pg/pinte o TAQS 2-nitrofluorene 1.0 pE/plate
TAIO0  2-amincanthracens 2.5 pg/plate . TAIGO sodium ezide 2.0 p@/plate
TAI33% 2-amincanthracene 2.5 pg/plae ] TAIS3S © sodivm azide 2.0 pg/plare
TAIS37  Z-aminoanthracene 2.8 pap/plote - TA1837  ICR-161 2.0 pg/pinte
* Background Lawn Evalvation Codes: .
1 = pormal . 2 = glightly reduced 3 = moderately reduced
A= exteeroaly neduced 5= absent . 6 = ohaeured by precipitate
sp o= sight precipilate mp = moderate precipiote hp = heavy precipitae
(fequires hind count) (requires band count)

C = No count due 10 contamination on the piate.

_29 .
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TABLE 4 MUTAGENICITY ASSAY RESULTS -SUMMARY

TEST ARTICLE ID: Dimethylamino ethylazide (DMAZ)
EXPERIMENT iD: 20517-B1

DATE PLATED: 25-Aug-99

YERICLE: Watcr

DATE COUNTED: 36-Aug-99 PLATING ALIQUOT: 50 L
MEAN REVERTANTS PER PLAYE WITH STANDARD DEVIATION BACK-
' . . ) GROUND
DOSE/PLATE TAE TAI00 TA153S TA1337 LAWNS®
MEAN 5.0, MEAN S$D. MEAN S.D, MEAN 8.0 ’
MICROSOMES: RAT LIVER - ’ ‘ .
VEHICLE CONTROL 23 3 103 14 1 2 § 2 1
- TOST ARTICLE 100 pg 19 3 s g 71 7 2 1
333 pg 20 5 200 127 25 4 2 1
100 ug 21 2 2 N 185 32 T s 1
133 ug 23 b} 368 30 291 41 11 -1 1
1000 ug 12 7 kYL S| 340 6F 12 2 i
5000 ug i} 7 536 43 521 68 ] 4 1
POSITIVE CONTROLS* 420 1% 344 83 02 8 106 6 1
MICROSOMES: NONE i
VEHICLE CONTROL 21 4 84 12 12. 3 7 3 1
TEST ARTICLE 133 g 12 7% 10 17 1 6 3 1
100 pg TR 1 iz 31 3 6 2 1
333 ug . 16 1 134 ? 75 9 6 4 t
0G0 pg I8 1 253 2R 173 3 8 7 1
3330 g 14 5 417 57 94 37 7 3 1
5000 g 1z 0 652 15 501 36 R4 -
POSITIVE CONTROL**» 17246 574 10 577 74 a2 69 )
** TAYS ' . benzola}pyren 2.5 p'ypme s»» TASR Z-nittofluorene 1.0 pg/plate
TA100  Z-aminpanthracene 2.5 up/plate TAL00 sogium azide 2.0 pgipiate
TA1538  2-aminoanthracene 2.5 ug/plate Tats3s  sodiumazide 2.0 up/plate
TAI5}7T 2.atminoanthracene 2.5 up/plate TAL537  ICR-191 2.0 ug/plare .

* Background Lawn Evaluation Codes:

= porenal
4 = extremely reduced
sp = slight precipitate

p2d

2 = glightly reduced

% = absent

mp = moderate precipatae

3 = moderaiely reduced
6 = abscured by prucipitete
~hp = heavy precipitate

(requires hand count}

'B#2.08G6952
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TABLE § : MUTAGENICITY ASSAY BESULTS - INDIVIDUAL PLATE COUNTS AND SUMMARY

TEST ARTICLE ID: Gimethylamine ct-hylazide-(bMAZ)
EXPERIMENTID: 2051781
DATE PLATED: 25-Aug-99 - VEHICLE: Water
DATE COUNTED: 30-Aug-99 _ . PLATING ALIQUOT: 50 pL

MEAN REVERTANTS PER PLATE BACK-

REVERTANTS PER PLATE WITH STANDARD DEVIATION GROUNRD
DOSEALATE : WPywrA, WEPZuwrA LAVWN®
mm T 2 3 ‘MEAN §D.
MICROSOMES: RAT LIVER : .
VEHICLE CONTROL 19 14 14 16 13 o F
TEST ARTICLE 333 pp 18 1 14 ' 4 4 1
00 ug 0 27 7 5 1
33} ug : 221 1w 20 1 1
1000 ug 1319 1 _ 14 4 1
3330 pg 24 16 14 18 s i
_ N0 ug : 28 20 1B - a2 -5 1
POSITIVE CONTROL* 156 165 18] 167 13 )
MICROSOMES: NONE
VEHICLE CONTROI. 2 20 23 21 2 t
_ TEST ARTICLE 333 pg 2 8 38 )
100 ug 1t 23 n 15 & i
333 pp s 2 25 24 2 1
1000 pg 14 4 16 15 l
3330 pg M1 12 13 3 1
5000 up : g8 1 13 : 16 3 1
POSITIVE CONTROLS** . 261 15 239 240 26 _ i
b WPZuQrA‘I-aminonnthracmc 250 ug’plitc . 46 WPIuwrA d-nitrdquinoline-N-oxide 1.0 pg/piate
- * Background Lawn Evaluation Codes: ,
1 = normal 2 = slightly reduced 3 = moderely reduced
4 = extremely reduced 3 = absent ‘ 6 = obscured by precipitate
sp = slight precipiate mp = modersie precipitate hp = heavy precipitste
{requires hand eount) {requires hand count)
- 24 -
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TABLE 6 : MUTAGENICITY ASSAY RESULTS - INDIVIDUAL PLATE COUNTS

TEST ARTICLE 1 Dimethylamino ethylazide (DMAZ)
EXPERIMENT ID: 20517-Ci

DATE PLATED: {6-5ep-99

DATE COUNTED: 20-Sep-99

YEHICLE: Water

PLATING ALIQUOT: 50 pl

REVERTANTYS PER PLATE . BACK-
GROUND
DOSETLATE TASS TA100 TAIS3S TAL53? LAWN®
i 2 3 § 2 k] i 2 3 1 2 3
MICROSOMES: RAT LIVER
VEHICLE CONTROL 25 24 15 St 113 83 20 24 17 oo 13 -1
TEST ARTICLE 100 pg 24 17 n 133 142 158 % 71,70 10 & 13 1
. 333 ug az 6 24 203 222 229 120 152 138 ) 7 18 i
100 pg 17 24 27 26R 265 2R3 176 202 247 1210 7 1
333 pg 26 37 49 402 380 359 313 355 1% 4 12 1 1
1006 - ug- 27 3¢ 20 332 44 40! 216 375 305 16 i2 12 1
5000 g 2% 25 3% 450 S33 896 400 301 49 g 14 ! 1
WOSITIVE CONTROLS - 389 368 3157 $31 908 872 161 146 131 126 128 123 !
MICROSOMES: NONE '
VEHICLE CONTROL E o 1 80 &5 72 It 9 [} 10 g 10 H
TEST ARTICLE 33.3 ug 9 .10 1w 6l 76 87 13 16 14 7 3 1 1
100 g 8 10 13 -8 91 %0 19 26 23 g 12 1 i
333 g 21 W 1s 104 118 124 45 283 59 13 & 1 1
oo pg 14 15 16 183 177 119 122 ti4 105 6 12 7 H
3330 pe 8 1 16 317 36 357 298 24 312 92 12 1 1
5000 g 14 714 14 . 462 485 472 414 364 239 it 12 1
fOS!?WE CONTROL*** 282 310 313 . 6lg 587 s40 490 _' 204 501 501 S62 653 1
42 TA9S . tenzo[alpyrens i.s pgiplate sxe TAOR 2-pitrofivorene 1.0 ug/plate
TAI0C  2-aminoanthmcenc 2.5 pg/plere TA10O sodium azide 2.0 ug/plate
TA1535 Z-aminoanthracenc 2.5 ug/plue - - TAlS535  sodivm azide 2.0 pgiphate
TAIS37  Z-amincanthiacens “ TAIS37  ICR-191

2.5 up/plate

* Background Lawn Bvasiuation Codes:

i = normal )
4 = extremely reduced
sp = slight precipiiate

8bL.568898<

2 = lightly reduced
5 = gbsent
mp = maderate precipitate
" frequirtes hand count)

3 = moderalely reduced

6 = obscured by precipitate

hp = heavy precipitate

.25

{requires hand count)
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TABLE 7 : MUTAGENICITY ASSAY RESULTS - SUMMARY

TEST ARTICLE ID: Dimethylamino ethylazide (DMAZ)
EXPERIMENT ID: 20517-C| _
DATE PLATED: 16-Sep-99 : _ VEHICLE: Water.

DATE COUNTED: 20.Sep-99 PLATING ALIQUOT: 50 uL
MEAN REVERTANTS PER PLATE WITH STANDARD DEVIATION | BACK-
o GROUND
DOSR/PLATE TASS TALIG0 TA_}( £35 TA1537 LAWN®*
. MEAN SD. MEAN 8D, MEAN SD. MEAN §D.
. MICROSOMES: RAT LIVER . : )
VEHICLE CONTROL _ N 5 o 16 20 4 14 4 -1
TEST ARTICLE 100 pg 24 7 44 13 72 3 - 10 4 1
333 pg 27 4 28 13 131 16 . 7 !
100 pg 23 5. 272 o . 08 36 e 3 1
333 g 37 n 380 22 33 2t 12 2 1
1000 g 29 0 9% 12 e sL 13 2 1
3000 pg i1 7 630 234 494 6 nooa 1
POSITIVE CONTROL#*# e 17 . 703 186 146 15 126 3 1
MICROSOMES: NONE ' ' .
-VEHICLE CONTROL i3 - 7 C 728 9 3 9 1 i
TEST ARTICLE 333 pg 10 1 7513 12 8 3 1
: Wo pg . 10 3 85 2 23 4 7 6 }
33 pg 18 4 114 14 44 16 1 4 !
1000 pg 15 i i80 . 3 114 9 8 3 1
AW up 12 4 340 . .o2WE 14 2! 2 1
5000  pg i4 9 475 9 372 28 11 i 1
. , : - .
POSITIVE CONTROL*+ 02 17 582 W 498 7 02 46 1.
es TADY benzola)pyrens 2.5 pg/plate . C s TASR 2enitrofivorene 1.9 palplatg
TA100  2-amincanthracene 2.5 ugfplate - -~ TA100 sedivm azide 20 ugiplate
‘TA1535  2-ominoanthracene 2.5 pg/plate . TALS3S  sodium azide 2.0 pg/plate
TA1537 2.aminocanthracene 2.5 ug/plate | TAI537 ICR-1 2.0 pg/plate
¢ B.ckgronnd tawn Evaloation Codes: '
! = pommal o 2 = glightly reduced - 3 = moderately reduced -
4 « extremely reduced 5 = ghsent ¢ = gbscured by previpitate
" gp = slight precipitate imp = moderste precipitate hp = hesvy precipiate
. ’ {(requires hand count) (requires hand count)

I [
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TABLE & : MUTAGENICITY ASS$AY RESULTS - INDIVIDUAL PLATE COUNTS AND SUMMARY

TEST ARTICLE ID: Dimethylamino athylazide (DMAZ)
EXPERIMENT ID: 20517-C1
DATYE PLATED: 16-Sep-99 ‘ VEHICLE: Water

DATE COUNTED: 20-Sep-99 _  PLATING ALIQUQT: 50 pL

r.27

. MEAN REVERTANTS PER FLATE BACK-

REVERTANTS PERPIATE WITHSTANDARD DEVIATION  GROUND
DOSE/PLATE. WP2uvrA : Weduvra LAWN®
I 2 3 MEAN SD.
MICROSOMES: RAT LIVER - ‘ 7
VEHICLE CONTROL B R T I TR L2203 1
TEST ARTICLE 333 ug 16 18 13 16 3 ]
: 100 pg 18 33 22 24 8 1
333 pug 2 23 0 . : ) 23 2 1
1000 pg - 2° 17 22 20 3 1
3330 gg 2?2z SR I 1
5000 g - 19 12 _ 15 4 1
POSITIVE CONTROL** S 349 419 313 360 54 1
MICROSOMES: NONE
VEHICLE CONTROL 14 15 12 14 2 1
TEST ARTICLE 333 ug 271115 1B 8 1
- 100 pg . 19 15 i3 16 3 1
333  pug ‘18 25 20 21 4 1
1006 pg 7 18 13 13 6 t
3330 g 17 13 26 197 1
5000 pg 19 25 2 - 2 3 1
POSITIVE CONTROL=** 162 247 233 214 46 1

¥ WP2uvrA 2-aminoenthracene 25.0 pg/plate *** WP2uwpA 4-nitroguiholine-N-oxide 1.0 pg/plate

* Background Lawn Evalugtion Codes:

1 = normal = slightly reduced . 3 = moderately reduced

4 = cxtremely reduced 5 = abszemt ) 6 = gbscured by precipitate

sp = slight precipitatc mp = moderate precipitate hp = heavy precipitate .
(requires hand count) - (requires hand count)

4
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HISTORICAL CONTROL DATA FOR BACTEM MUTAGENICITY STUDIES
Plate Incorporation Method - Report Period 98]

o YN
Strain , TASS TAI00 TA1535 TAYS37 | WP2mvrA
Mcan Revertants per Plate 26.1 102.5 1.8 74 15.3
Standard Deviation 67 14.4 38 2.8 4.3
Maximum © 49 147 25 17 30
7 Minimom 11 61 4 1 5
HCount . 351 342 273 279 237
T e T e T )

e

TAL53S | TA1537 | WP2uwa |
122 60 15.4
55 27 42
43 15 28
3 0 6

201 266 ) 219

. *
Strain | Ta®s | TAw0 | TA153s | TA1537

Mean Revertants per Plate 451.5 $38.0 1257 138.1
[[S1andard Deviation | 60.4 1617 211 30.7 103.7
NMaximum 761 | 1538 215 257 707
Minimum 261 274 74 15 112
lcount 227 319 271 278 237
—— S IO T T
Strain ] Ta9s | TAW0 | TA1535 | TA1537
IMean Revertants pes Plate. 188.9 609.9 S64.6]  356.7
~ lstandard Deviation 39.7 1019 901 98.0
Maximum 120 980 | 1053 706 584 |
Minimum 85 378 | 368 176 14 1
Count - Jr_ 300 298 L 260 266 219 0
TN e 33 hpple " Ta00  wdmende rousie
TA133 2-aminonthracene 2.4 pg/piae TAI$35  sodinm azide 2.0 py/plate
A e R N

WP2uvrA  J-aminoanthtacene 25.0 ppiplate
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